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POSITIVE RESIST COMPOSITION 

FIELD OF THE INVENTION 

This invention relates to a positive resist composition 
used in fabrication of semiconductor devices, e.g., ICs, 
fabrication of circuit Wiring boards for liquid crystals, ther 
mal heads, etc., and other photofabrication techniques. More 
particularly, it relates to a positive resist composition Which 
is adapted to be exposed to far ultraviolet rays of 250 nm or 
shorter Wavelengths, electron beams, and the like. 

BACKGROUND OF THE INVENTION 

A chemically ampli?ed positive-Working resist composi 
tion is a patterning material Which generates an acid on 
exposure to an radiation, such as far ultraviolet light, under 
goes acid-catalyZed reaction to create a change in solubility 
in a developing solution betWeen the exposed area and the 
non-exposed area thereby to form a pattern on a substrate. 
A photosensitive system designed to be exposed to light 

from a KrF excimer laser mainly comprises a resin having 
a polyhydroxystyrene skeleton Which exhibits a small 
absorption primarily at 248 nm. It is a better system than a 
conventional naphthoquinonediaZide/novolak resin system, 
enjoying high sensitivity, high resolution, and satisfactory 
patterning performance. 
When a light source of shorter Wavelength, e.g., an ArF 

excimer laser (193 nm), is used as an exposure source, 
hoWever, the above-described chemically ampli?ed system 
is insufficient because the compound having an aromatic 
group essentially exhibits a large absorption at 193 nm. 
Use of poly(meth)acrylate as a polymer having a small 

absorption at 193 nm is reported in J. Vac, Sci. TechnoL, B9, 
1991, 3357. This polymer is disadvantageous in that it has 
loWer resistance to dry etching generally involved in semi 
conductor device fabrication than conventional phenolic 
resins having an aromatic group. 

To cope With the ever increasing demands for ?ner 
patterning and higher throughput, it has noW come to be 
important to reduce exposure errors. Conventional resists 
have narroW exposure latitude and considerable line edge 
roughness (LER), Which have been a bar to increase the 
throughput. Further, With the recent trend toWard ?ner 
dimensions of resist patterns, collapse of a resist pattern has 
become problematic due to a high aspect ratio of height to 
Width of resist lines. The pattern collapse problem is par 
ticularly conspicuous With resists designed for ArF, electron 
beam (EB), vacuum ultraviolet (UVU) or extreme ultravio 
let (EUV) radiations. The term “pattem collapse” as used 
herein is intended to include any pattern collapse phenom 
ena irrespective of the causes, for example, insufficient 
adhesion and insu?icient ?lm strength. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a positive 
resist composition capable of providing a resist pattern With 
reduced LER. 

Another object of the present invention is to provide a 
positive resist composition capable of providing a resist 
pattern With minimiZed collapse, particularly a pattern that 
does not collapse even With variations of focus and exposure 
in micro-patterning. 

The above objects are accomplished by the folloWing 
positive resist composition provided by the present inven 
tion. 
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2 
(1) A positive resist composition comprising (A) a com 
pound capable of generating an acid on exposure to active 
light rays or a radiation, (B) a resin Which is insoluble or 
sparingly soluble in an alkali and becomes alkali-soluble 
by the action of an acid, and (D) an acyclic compound 
having at least three groups selected from a hydroxyl 
group and a substituted hydroxyl group. 
The present invention embraces the folloWing composi 

tions as preferred embodiments of the composition set forth 
in (1) above. 
(2) A positive resist composition according to (1), Wherein 

the resin (B) has at least one phenolic hydroxyl group 
structure and decomposes by the action of an acid to 
increase its solubility in an alkali developing solution. 

(3) A positive resist composition according to (1), Wherein 
the resin (B) has a monocyclic or polycyclic alicyclic 
hydrocarbon structure and decomposes by the action of an 
acid to increase its solubility in an alkali developing 
solution. 

(4) A positive resist composition according to (1), Wherein 
the resin (B) has a structure containing a ?uorine atom 
substituting at least one of the main chain and the side 
chain of the polymer skeleton and decomposes by the 
action of an acid to increase its solubility in an alkali 
developing solution. 

(5) A positive resist composition according to any one of (1) 
to (4), Wherein the acyclic compound (D) is an acyclic 
saccharide derivative. 

(6) A positive resist composition according to any one of (1) 
to (5), Which further comprises (C) a basic compound. 

(7) A positive resist composition according to any one of (1) 
to (6), Which further comprises (E) a surface active agent 
containing at least one of ?uorine and silicon. 

(8) A positive resist composition according to any one of (1) 
to (7), Which further comprises (F) a mixed solvent 
comprising a solvent having a hydroxyl group and a 
solvent free from a hydroxyl group. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The positive resist composition of the invention contains 
a compound capable of generating an acid on exposure to 
active light rays or a radiation (hereinafter referred to as a 
photo-acid generator) as component (A). 
The photo-acid generator as component (A) is appropri 

ately selected from knoWn compounds and mixtures capable 
of generating an acid on exposure to active light rays or 
radiations, Which have been used as photo initiators for 
photo-cationic polymerization, photo initiators for photo 
radical polymerization, photobleaching agents for dyes, 
photo-discoloring agents, compounds used in microresists, 
and the like. Examples of useful photo-acid generators 
include onium salts, such as diaZonium salts, ammonium 
salts, phosphonium salts, iodonium salts, sulfonium salts, 
selenonium salts, and arsonium salts; organic halogen com 
pounds; organometallic/organohalogen compounds; photo 
acid generators having an o-nitrobenZyl type protective 
group; compounds generating sulfonic acid on photolysis 
Which are represented by iminosulfonates; and disulfone 
compounds. 

Polymers having the acid generating compound recited 
above or an acid-generating group derived therefrom in the 
main or side chain thereof are also useful as component (A). 
Examples of such polymeric photo-acid generators are given 
in US. Pat. No. 3849,137, German Patent 3914407, JP-A 
63-26653, JP-A-55-164824, JP-A-62-69263, JP-A-63 
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146038, JP-A-63-163452, JP-A-62-153853, and JP-A-63 
146029. The photo-acid generating compounds disclosed in 
Us. Pat. No. 3,779,778 and EP 126,712 are also useful. 

Of the above-recited photo-acid generators (A), the fol 
loWing four groups of compounds (A1) to (A4) are particu 
larly effective. 

(A1) lodonium salts represented by formula (PAG1) and 
sulfonium salts represented by formula (PAG2): 

(PAGl) 

R205 

Wherein Ar1 and Ar2 each represent a substituted or unsub 
stituted aryl group; Ar1 and Ar2 may be connected via a 
single bond or a substituent; R203, R204, and R205 each 
represent a substituted or unsubstituted alkyl group or a 

substituted or unsubstituted aryl group; tWo of R203, R204, 
and R205 may be connected via a single bond or a substitu 
ent; Z represents a counter anion. 

Preferred substituents of the substituted aryl group as Ar1 
and Ar2 include an alkyl group, a haloalkyl group, a 
cycloalkyl group, an aryl group, an alkoxy group, a nitro 
group, a carboxyl group, an alkoxycarbonyl group, a 
hydroxyl group, a mercapto group, and a halogen atom. 

R203, R204, and R205 each preferably represent an aryl 
group having 6 to 14 carbon atoms or a substituted deriva 
tive thereof or an alkyl group having 1 to 8 carbon atoms or 
a substituted derivative thereof. Preferred substituents of the 
substituted aryl group include an alkoxy group having 1 to 
8 carbon atoms, an alkyl group having 1 to 8 carbon atoms, 
a nitro group, a carboxyl group, a hydroxyl group, and a 
halogen atom. Preferred substituents of the substituted alkyl 
group include an alkoxy group having 1 to 8 carbon atoms, 
a carboxyl group, and an alkoxycarbonyl group. 

The counter anion Z- includes, but is not limited to, B134‘, 
AsF6_, P136“, SbF6_, SiF62_, C104“, per?uoroalkane 
sulfonate anions (e.g., CF3SO3_), penta?uorobenZene 
sulfonate anion, condensed polynucleic aromatic sulfonate 
anions (e.g., naphthalene-1-sulfonate anion), an 
anthraquinonesulfonate anion, and sulfonic group-contain 
ing dye anions. 

Illustrative examples of the group (A1) compounds are 
shoWn beloW. 

(PAGl-l) 
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-continued 

(PAGl-3) 

@ 

e03s 

(PAG1-4) 

03s OCZHS 

(PAGl-S) 

9 

@ 

I0 (11)C7H15 
S 03 

H3CO ocH3 

(PAG1-6) 

(PAG1-7) 

f > I@ < ? 
H3COOC coocH3 

CO2CH2CH2CH2CH3 

9 03s 

(PAG1-8) 

@ 

C12H25 







US 7,235,341 B2 

(A2) Disulfonic acid derivatives represented by formula 
(PAG3) and iminosulfonate derivatives represented by for 
mula (PAG4): 

wherein Ar3 and Ar4 each represent a substituted or unsub 
stituted aryl group; R206 represents a substituted or unsub 
stituted alkyl group or a substituted or unsubstituted aryl 
group; and A represents a substituted or unsubstituted alky 
lene group, a substituted or unsubstituted alkenylene group 
or a substituted or unsubstituted arylene group. 

Illustrative examples of the group (A2) compound are 
listed beloW. 

(PAG3-1) 

(PAG3-2) 

(PAG3-3) 

F3c4©isoz_soz4®icls3 
(PAG3-4) 

: : .so2—so2 c1 
(PAG3-5) 

: : .so2—so2 CH3 
(PAG3-6) 

H3C 

Hc4©isoz_soz4® H3C 
(PAG3-7) 

<E>—©iSO2_SO24© 
(PAG4-1) 
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-continued 

(PAG4-2) 
O 

@i — O — SOZ® CH3 
0 

(PAG4-3) 
0 

(if; — o — so2@ ocH3 
O 

(PAG4-4) 
0 

w — O — SOZQ CF3 
O 

(PAG4-5) 
0 

# —O—SO2_C2H5 
O 

(PAG4-6) 
O 

#N_ O _ 8024C} 
O 

(PAG4-7) 
0 

g —O—SO2— (CH2)15—CH3 
0 

(A3) DiaZodisulfone derivatives represented by formula 
(PAG5): 

(PAGS) 

ii N2 i 
R— S —|'|— S —R 

|| || 
0 0 

wherein R represents a straight-chain, branched or cyclic 
alkyl group or a substituted or unsubstituted aryl group. 

Illustrative examples of the group (A3) compounds are 
shoWn beloW. 
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(PAGS-l) 

(PAGS-Z) 

(PAG5-3) 

(PAG5-4) 

(PAGS-S) 

(PAG6) 

wherein R1, R2, R3, R4, and R5 each represent a hydrogen 
atom, an alkyl group, an alkoxy group, a nitro group, a 
halogen atom, an alkoxycarbonyl group or an aryl group; at 
least tWo of R1 to R5 may be taken together to form a cyclic 
structure; R6 and R7 each represent a hydrogen atom, an 
alkyl group, a cyano group or an aryl group; Y1 and Y2 each 
represent an alkyl group, an aryl group, an aralkyl group or 
an aromatic group containing a hetero atom; Y1 and Y2 may 
be taken together to form a ring; Y3 represents a single bond 
or a divalent linking group; X“ represents a non-nucleophilic 
anion; provided that at least one of R1 to R5 and at least one 
of Y1 and Y2 are connected to form a ring, or at least one of 
R1 to R5 and at least one of R6 and R7 are connected to form 
a ring. 

The compound of formula (PAG6) includes a compound 
having tWo or more structures represented by formula 
(PAG6) linked at any one of R1 to R7 or either Yl or Y2 via 
a linking group. 

The alkyl group as represented by Rl through R7 is a 
substituted or unsubstituted alkyl group, preferably one 
having 1 to 5 carbon atoms as unsubstituted. The unsubsti 
tuted alkyl group includes methyl, ethyl, propyl, n-butyl, 
sec-butyl, and t-butyl. 
The alkoxy group or the alkoxy moiety of the alkoxycar 

bonyl group as represented by Rl through R5 is a substituted 
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12 
or unsubstituted alkoxy group, preferably one having 1 to 5 
carbon atoms as unsubstituted. Examples of the unsubsti 
tuted alkoxy group are methoxy, ethoxy, propoxy, and 
butoxy. 

The aryl group as Rl to R7, Y1, and Y2 is a substituted or 
unsubstituted aryl group, preferably one having 6 to 14 
carbon atoms as unsubstituted. Examples of the unsubsti 
tuted aryl group are phenyl, tolyl, and naphthyl. 
The halogen atom as Rl to R5 includes ?uorine, chlorine, 

bromine, and iodine. 
The alkyl group represented by Yl or Y2 is a substituted 

or unsubstituted alkyl group, preferably one having 1 to 30 
carbon atoms as unsubstituted. Examples of the unsubsti 
tuted alkyl group include straight-chain or branched ones, 
e.g., methyl, ethyl, propyl, n-butyl, sec-butyl, and t-butyl; 
and cyclic ones, e.g., cyclopropyl, cyclopentyl, cyclohexyl, 
adamantyl, norbomyl, and bomyl. 
The aralkyl group as Yl or Y2 is a substituted or unsub 

stituted aralkyl group, preferably one having 7 to 12 carbon 
atoms as unsubstituted. Examples of the unsubstituted 
aralkyl group are benZyl, phenethyl, and cumyl. 
The term “aromatic group containing a hetero atom” 

denotes an aromatic group, such as an aryl group containing 
6 to 14 carbon atoms, having a hetero atom, such as a 
nitrogen atom, an oxygen atom or a sulfur atom. The 
aromatic group containing a hetero atom as represented by 
Yl or Y2 is a substituted or unsubstituted aromatic group 
containing a hetero atom. Examples of the unsubstituted one 
include heterocyclic aromatic hydrocarbon groups derived 
from, e.g., furan, thiophene, pyrrole, pyridine, and indole. 
Y1 and Y2 may be connected together With S+ to form a 

ring. The group formed of Y1 and Y2 includes an alkylene 
group having 4 to 10 carbon atoms, preferably butylene, 
pentylene, and hexylene, still preferably butylene and pen 
tylene. The ring formed of Y1, Y2, and S+ may contain an 
additional hetero atom. 

Substituents of the substituted alkyl, alkoxy, alkoxycar 
bonyl, aryl, and aralkyl groups include a nitro group, a 
halogen atom, a carboxyl group, a hydroxyl group, an amino 
group, a cyano group, and an alkoxy group (preferably one 
having 1 to 5 carbon atoms). Substituents of the substituted 
aryl or aralkyl group further include an alkyl group (pref 
erably one having 1 to 5 carbon atoms). The substituent of 
the substituted alkyl group is preferably a halogen atom. 
The divalent linking group as represented by Y3 includes 

a substituted or unsubstituted alkylene group, a substituted 
or unsubstituted alkenylene group, 40*, iSi, 4COi, 
4CONRi (Wherein R is a hydrogen atom, an alkyl group 
or an acyl group), and a combination of tWo or more thereof. 
The term “non-nucleophilic anion” as to X“ refers to an 

anion having very loW nucleophilic reactivity and therefore 
capable of inhibiting intramolecular nucleophilic reaction 
induced decomposition With time. The resist exhibits 
improved stability With time in the presence of such a 
non-nucleophilic anion. The non-nucleophilic anion as X“ 
includes sulfonate anions and carboxylate anions. 
The sulfonate anions include alkylsulfonate anions, aryl 

sulfonate anions, and camphorsulfonate anions. The car 
boxylate anions include alkylcarboxylyate anions, arylcar 
boxylate anions, and aralkycarboxylate anions. 
The alkyl moiety in the alkylsulfonate anions is preferably 

one containing 1 to 30 carbon atoms, such as methyl, ethyl, 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, pentyl, neo 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octa 
decyl, nonadecyl, eicosyl, cyclopropyl, cyclopentyl, cyclo 
hexyl, adamantyl, norbornyl, or bornyl. The aryl moiety in 
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the arylsulfonate anions is preferably one containing 6 to 14 
carbon atoms, such as phenyl, tolyl or naphthyl. 

The alkyl or the aryl moiety in the alkylsulfonate anions 
and the arylsulfonate anions may have a substituent. 
Examples of the substituent are a halogen atom, an alkyl 
group, an alkoxy group, and an alkylthio group. The halogen 
atom includes chlorine, bromine, ?uorine, and iodine. The 
alkyl group is preferably one having 1 to 15 carbon atom, 
such as methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, pentyl, neopentyl, hexyl, heptyl, octyl, nonyl, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl or eicosyl. The 
alkoxy group is preferably one having 1 to 5 carbon atoms, 
such as methoxy, ethoxy, propoxy or butoxy. The alkylthio 
group is preferably one having 1 to 15 carbon atoms, such 
as methylthio, ethylthio, propylthio, isopropylthio, n-bu 
tylthio, isobutylthio, sec-butylthio, pentylthio, neopen 
tylthio, hexylthio, heptylthio, octylthio, nonylthio, 
decylthio, undecylthio, dodecylthio, tridecylthio, tetrade 
cylthio, pentadecylthio, hexadecylthio, heptadecylthio, octa 
decylthio, nonadecylthio or eicosylthio. These alkyl, alkoxy 
or alkylthio groups may be substituted With a halogen atom, 
preferably a ?uorine atom. 

The alkyl moiety in the alkylcarboxylate anions include 
those recited above as for the alkyl moiety in the alkylsul 
fonate anions. The aryl moiety in the arylcarboxylate anions 
include those recited above as for the aryl moiety in the 
arylsulfonate anions. The aralkyl moiety in the aralkylcar 
boxylate anions is preferably one having 6 to 12 carbon 
atoms, such as benZyl, phenethyl, naphthylmethyl or naph 
thylethyl. 

The alkyl moiety, aryl moiety, and aralkyl moiety in the 
alkylcarboxylate anions, arylcarboxylate anions, and aralky 
lcarboxylate anions may have a substituent. The substituent 
includes the same halogen, alkyl, alkoxy and alkylthio 
substituents as recited as for the arylsulfonate anions. 

Further included in the non-nucleophilic anions are a 
?uorophosphate anion, a ?uoroborate anion, and a ?uoro 
antimonate anion. 

In formula (PAG6), at least one of R1 to R5 and at least one 
of Y1 and Y2 are connected to form a ring, or at least one of 
R1 to R5 and at least one of R6 and R7 are connected to form 
a ring. Because the ring structure ?xes the steric con?gu 
ration, the compound of formula (PAG6) exhibits improved 
photolytic properties. 
TWo or more structures represented by formula (PAG6) 

may be linked at any one of R1 to R7 or either Yl or Y2 via 
a linking group. 

The compound of formula (PAG6) is preferably repre 
sented by formula (PAG6A) or (PAG6B): 
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-continued 
(PAG6B) 

R1 0 
R6 

R2 
R7 

S+ 
R3 Y/ \Y1 

R4 X. 

Wherein R1, R2, R3, R4, R7, Y1, Y2, and X“ are as de?ned 
above; and Y represents a single bond or a divalent linking 
group. 

In formulae (PAG6A) and (PAG6B), the divalent linking 
group as Y preferably includes a substituted or unsubstituted 

alkylene group, a substituted or unsubstituted alkenylene 

group, iOi, iSi, iCOi, iCONRi (Wherein R is a 
hydrogen atom, an alkyl group or an acyl group), and a 
combination of tWo or more thereof. 

In formula (PAG6A), Y preferably represents an alkylene 
group, an oxygen-containing alkylene group or a sulfur 
containing alkylene group, such as methylene, ethylene, 
propylene, 4CH24Oi or iCHZiSi, particularly a 
linking group forming a 6-membered ring, such as ethylene, 
4CH24Oi or 4CH2iSi. When the Y-containing ring 
in formula (PAG6A) is a 6-membered ring, the angle 
betWeen the carbonyl plane and the CiS+ sigma bond is 
closer to a right angle so that the photolysis ef?ciency is 
improved by orbital interaction. 
The compound represented by formula (PAG6A) can be 

synthesiZed by reacting a corresponding a-halo cyclic ketone 
and a sul?de compound or converting a corresponding 
cyclic ketone to a silyl enol ether, Which is then reacted With 
a sulfoxide. The compound of formula (PAG6B) is obtained 
by reacting an aryl alkyl sul?de With an ot- or [3-halogenated 
compound. 

Speci?c but non-limiting examples of the group (A4) 
compounds are shoWn beloW. 

@5586 
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-continued -continued 

(PAG6B_17) (PAG6B-20) 
O O 

O 
5 

(11)C12H25SO3' N 
S+ s+ / 

\ //S\\ 
10 O O 

(PAG6B-21) 

O 
(PAG6B-18) 

O 15 CO0‘ 

S+ 

(11)C11F23COO' \ 
S+ 

\ 20 Preferred of these acid-generators of formulae (PAG6A) 
and (PAG6B) are (PAG6A-l) to (PAG6A-30) and (PAG6B 
l) to (PAG6B-l2). 

(PAG6B-19) The compounds of formula (PAG6) can be used either 
0 25 individually or as a combination of tWo or more thereof. 

The photo-acid generator (A) is preferably used in an 
amount of 0.1 to 20% by Weight, particularly 0.5 to 20% by 

3* Weight, especially 1 to 15% by Weight, based on the total 
\C4H9 '03s 0 solids content of the positive resist composition. 

30 Of the above-described photo-acid generators as compo 
nent (A) the following compounds are particularly preferred. 
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-continued 

O 

S+ 5 

The positive resist composition of the invention contains, 
as component (B), a resin Which is insoluble or sparingly 
soluble in an alkali and becomes alkali-soluble by the action 
of an acid (hereinafter referred to as an acid-degradable 
resin). The acid-degradable resin (B) is not particularly 
limited as long as the above solubility requirements are 
ful?lled. The functional group serving for alkali solubility is 
preferably a phenolic hydroxyl group or a carboxyl group. 

A preferred acid-degradable resin (B) is a resin Which has 
at least one phenolic hydroxyl group structure and decom 
poses by the action of an acid to increase its solubility in an 
alkali developing solution. Such a resin includes a resin 
having at least a p-hydroxystyrene unit. Poly-p-hydroxysty 
rene part of Which is protected With an acid-decomposable 
group, a p-hydroXystyrene/t-butyl acrylate copolymer, or a 
derivative thereof is still preferred. Useful acid-degradable 
resins (B) are shoWn below. 

5% Y 
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k- 2 
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YO 

k- 3 
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-continued 
k-14 

OTOX H 
O 

k-l5 

5 
00V I 

OH 

A resin Which has a monocyclic or polycyclic alicyclic 
hydrocarbon structure and increases its solubility in an alkali 
developing solution by the action of an acid is also preferred 
as component (B) In particular, a resin having at least one 
repeating unit selected from the group consisting of a unit 
having an alicyclic hydrocarbon group-containing partial 
structure represented by formula (pl), (pll), (plll), (plV), 
(pV) or (pVl) and a unit represented by formula (ll-AB): 

(P1) 

(P11) 

(PHI) 

(PIV) 
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-continued 
(PV) 

IIQZ I|{23 O 
—c—cH—c—R24 

R25 
(PVI) 

R11 
|| \ 

Wherein Rll represents a methyl group, an ethyl group, an 
n-propyl group, an isopropyl group, an n-butyl group, an 
isobutyl group or a sec-butyl group; Z represents an atomic 
group necessary to form an alicyclic hydrocarbon group 
together With the adjacent carbon atom; R12, R13, R14, R15, 
and R16 each represent a straight-chain or branched alkyl 
group having 1 to 4 carbon atoms or an alicyclic hydrocar 
bon group, provided that at least one of R12, R13, and R14 
and at least one of R15 and R16 represent an alicyclic 
hydrocarbon group; R17, R18, R19, R20, and R21 each rep 
resent a hydrogen atom, a straight-chain or branched alkyl 
group having 1 to 4 carbon atoms or an alicyclic hydrocar 

bon group, provided that at least one of R17, R18, R19, R20, 
and R21 represents an alicyclic hydrocarbon group and that 
at least one of R19 and R21 represents a straight-chain or 
branched alkyl group having 1 to 4 carbon atoms or an 

alicyclic hydrocarbon group; and R22, R23, R24, and R25 
each represent a straight-chain or branched alkyl group 
having 1 to 4 carbon atoms or an alicyclic hydrocarbon 

group, provided that at least one of R22, R23, R24, and R25 
represents an alicyclic hydrocarbon group; and R23 and R24 
may be connected together to form a ring. 

Wherein R11, and R12, each represent a hydrogen atom, a 
cyano group, a halogen atom or a substituted or unsubsti 

tuted alkyl group; and Z' represents an atomic group nec 
essary to form a substituted or unsubstituted alicyclic struc 
ture containing the tWo bonded carbon atoms (C4C). 

The unit represented by formula (ll-AB) is preferably 
represented by formula (ll-A) or (ll-B): 

(II-A) 
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(II-B) (1) 

(2) 
R16’ 

wherein R131, R14‘, R15‘, and R16, each represent a hydrogen O> 

(3) 

atom, a halogen atom, a cyano group, 4COOH, 4COOR5, 
a group decomposable by the action of an acid, 4C(=O)i 15 
X-A'-Rl7,, a substituted or unsubstituted alkyl group or a 
substituted or unsubstituted cyclic hydrocarbon group; 
Wherein 

(4) 

(5) 
R5 represents a substituted or unsubstituted alkyl group, a 

substituted or unsubstituted cyclic hydrocarbon group 
or a group iY represented by formulae shoWn beloW; 

20 

6 
X represents an oxygen atom, a sulfur atom, iNHi, ( ) 
iNHsOzi or iNHSOZNHi; A‘ represents a single 
bond or a divalent linking group; R17, represents 25 
4COOH, 4COOR5, 4CN, a hydroxyl group, a sub 
stituted or unsubstituted alkoxy group, 4COiNHi 
R6, iCOiNHiSO2iR6 or a group iY; and R6 
represents a substituted or unsubstituted alkyl group or 
a substituted or unsubstituted cyclic hydrocarbon 30 
group; 

(7) 

(3) 
tWo or more of R13; R14; R19, and Rwmay be taken 
together to form a ring; and n represents 0 or 1. 

The group iY is represented by formula: 35 

, 

R23 40 

(10) 

. 45 

Whereln R215 R225 R235 R245 R255 R26’: R27'5 R28’: R29, and 
R30, each represent a hydrogen atom or a substituted or (I? 
unsubstituted alkyl group; and a and b each represent 1 or 2. (11) 

In formulae (pl) to (pVl), the alkyl group as R12 to R25 is 
a substituted or unsubstituted straight-chain or branched one 50 

having 1 to 4 carbon atoms, such as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl or t-butyl. The sub 
stituent of the substituted alkyl group includes an alkoxy 
group having 1 to 4 carbon atoms, a halogen atom (e.g., 
?uorine, chlorine, bromine or iodine), an acyl group, an 55 
acyloxy group, a cyano group, a hydroxyl group, a carboxyl 
group, an alkoxycarbonyl group, and a nitro group. 

(12) 

The alicyclic hydrocarbon group as represented by R12 to 
R25 or as formed by Z and the adjacent carbon atom may be 
monocyclic or polycyclic and includes groups having a 60 
monocyclic, bicyclic, tricyclic, tetracyclic or like cyclic 
structure containing 5 or more carbon atoms. The carbon 
atom number of the alicyclic hydrocarbon group (as unsub 
stituted) is preferably 6 to 30, still preferably 7 to 25. The 
alicyclic hydrocarbon group may have a substituent. 65 
Examples of the alicyclic moiety of the alicyclic hydrocar 
bon group are shoWn beloW. 

(13) 
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(39) 

(40) 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 

(47) 

(43) 

(49) 
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(50) 

Preferred of these alicyclic moieties are adamantyl, 
noradamantyl, decalyl, tricyclodecanyl, tetracyclododeca 
nyl, norbornyl, cedryl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclodecanyl, and cyclododecanyl. Still preferred are ada 
mantyl, decalyl, norbomyl, cedryl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclodecanyl, and cyclododecanyl. 
The substituent the alicyclic hydrocarbon group can have 

includes an alkyl group, a substituted alkyl group, a halogen 
atom, a hydroxyl group, an alkoxy group, a carboxyl group, 
and an alkoxycarbonyl group. The alkyl group is preferably 
a loWer one, e.g., methyl, ethyl, propyl, isopropyl or butyl, 
still preferably methyl, ethyl, propyl or isopropyl. The 
substituent of the substituted alkyl group includes a 
hydroxyl group, a halogen atom, and an alkoxy group. The 
alkoxy group is preferably one having 1 to 4 carbon atoms, 
e.g., methoxy, ethoxy, propoxy or butoXy. 
The structures represented by formulae (pl) through (pVl) 

can serve for protection of an alkali-soluble group. The 
alkali-soluble group includes various groups knoWn in the 
art, such as a carboxyl group, a sulfo group, a phenol group, 
and a thiol group, With a carboxyl group and a sulfo group 
being preferred. 
The alkali-soluble groups protected With the structures of 

formula (pl) through (pVl) preferably include those shoWn 
beloW. 

R25 

Wherein R11 to R25 and Z are as de?ned above. 


































































































































